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1 . 0  5 O P E  

1. 1 
' V i d e o  Storage Suhsyslcia. 

2 ' 0  PURPOSE 

2.1 The purpose of this manual is to  provide the operato 
n e c c s s a r y  t o  enable proper operation of the subsystem. 
p rocedures ,  waveshapes, and in te r face  requirements  a r  
fac i l i t a te  undei j t m d i n g  the o p r a t i o n a l  setup of th  

3 . 0  REFERENCE DOCUMENI'S 

3 .1  
mate rial. 

3.2 TEST PLAN 

I'hij tilanual dclincaates the  function and opera t  

-- 
The following documents 01 the issue in eifect 

Raymond fSngineeriq&aboratory 
Model 17 38 Recorder / Reproduce r 
Genera? Test  Requirements 

3 . 3  OPERATIONAL MANUALS 

Mar ine r -C  Spacecraft Flight Equipment 
Science Data Automation Subsystem 
Operatlonal Manual 

Marine: -. C Spacecraft Flight Equipment 
Data Encodtzr Subsystem 
Operational Manml  

3 .4  DRAWINGS 

Je t  Propuls ion Laboratory 
J4901042 Marir,e; c - C  Package A s s e m b l y  

4. 1 
sys?c:iii thrciughoiit tht. rernaindrr  of this  text,  is an a s sembly  of  operat ing 
( oniponents used t o  r eco rd  d ig i t i zed  television data in the M a r i n e r - C  space -  
c raft du r ing  s pI:~ii t>ta r y  f.r,(.oiinter or i lyby m d  to reproduce  these  data a t  a 
much  lower rntc. 111 thc  tiii~c> tollowing encc)unter. 

The  Ivlaririei - C  Video Stordge Subsystem, re fer red  to as the r e c o r d e r  
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4.  L T b t  - c c o r d r r  s \Stcrn accepts  fully b c r i a l ,  r e t u r n - t o - z e r o  (RZ)  data  
f - o m  t k , c  Data Ailtomation Subsystem (DAS) at a f ixed r a t e  of 10, 700 bi ts  
p e r  sccond and can s t o r e  a min:mum of 5.24 x 10 
equivalent to twecty  te lcvis ior ,  p i c t u r ~ s .  
Data Encoder cD/E),  synchronous,  fully s e r i a l ,  nonre turn- to-Lero  ( N R Z ) ,  
binary  data  at  a i ixed output ratt. of 8.33 bi ts  p e r  second. 

6 b i t s  of video data 
It reproduces  f o r  use  in the 

4. 3 Ppovisions a r e  included f o r  operating the r e c o r d e r  sys tem,  in a 
l imi ted  sense ,  during launch. This mode  of operat ion t e rmina te s  shor t ly  
after separat ion o f  thc spacecraf t  f rom the c a r r i e r  rocket  (Agena).  

5. 0 PHYSICAL DESCRIPTION 

5. 2 T A P E  TRANSPORT SUBASSEMBLY 16A1 - This  hermet ica l ly  sea led  
unit contains the b a s i c  tape  t r anspor t  mechanism in an endless  loop con- 
f igurat ion ificluding dr ive  m o t o r s ,  heads , and playback preampl i f ie rs .  
In addition, t e m p e r a t u r e  and p r e s s u r e  t ra l i sducers  a r e  included f o r  
t e l eme t ry  purposes .  

5.-3 
reproduce  electron]  c s  is  contained in  subchass i s  16A2 including the 
ma in  playback ampl i f ie r ,  peak detection section, code conver te r ,  phase 
compara to r ,  and data output s tages .  

ELECTRONIC SUBCHASSlS 16A2 - The m a j o r  port ion of the 

5 . 4  
elect  r0nic.s consisting of the voltage controlled osc i l la tor  and playback 
m o t o r  d r ive  e lec t ronics  i s  located in subchass i s  16A3. In addition, 
mo5t  o f  the r e c o r d  signal e lectronics  and pa r t  of the control  section a r e  
lo cat ed he re .  

ELECTRONIC SUBCHASSIS 16A3 - The r ema inde r  of the reproduce 

' 

5. 5 
r e c o r d e r  sys t em a r e  generated by the main  2400 cycle supply located 
orl scibrhassi i lhA4. Record comtndnd c i r cu i t s  f o r  controlling the 
r e c o r d  mo to r  a r t  d 1 3 c 3  Included. 

ELECTRONIC SUBCHASSIS 16A4 - Various supply voltages f o r  the 

5 .  6 ELECTRONTC SUBCHASSS 16A5 - Subchassl-s 16A5 contains the 
i a u n c h  mode : i r r w t r y .  control c i r cu i t s ,  and the r ema inde r  of thc 
r c c o r d  t - l t .c t ronl is .  
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i x .  0 LEADING PARTICULARS 

6.1 P r r f n r m a n c e  Charac te r i s t ics  

6. 1. 1 Bit Capacity- 5.24 x 10 bits on two t r a c k s  of 1/4 inch tape,  330 
fee t  long. Additional capacity is available in the f o r m  of wasted tape to  
allow f o r  accclerat ion and deceleration before  and a f t e r  each recording 
interval.  

\ 

6 

6. 1. 2 Record Bit Rate- 1 0 ,  700  bps RZ Data 

6. 1. 3 Reproduce Bit Rate- 
is achieved through thc use  of a phase locked loop tape speed control 
bldved to a hit  sync submul t ip l c~ .  

8 . 3 3  bps  average  NRZ Data; synchronization 

5 6.1.4 Bit  Error Kate- less than 1 in  10 b i t s  not counting e r r o r s  
accumulated while establishing lock or  due to track change at endsof 
tape. 

6. 1. 5 Record Mode Tape Speed- 12.84 ip s  

6. 1 . 6  Reproduce Mode Tape  Speed- 
is phase  locked. 

0. 01 ips  average  when the.system 
Speed yill normally dr i f t  down to approximately 0.009 

ips when operating ove r  e r a s e d  tape as a r e su l t  of losing lock. 

6. 1. 7 Launch Mode Tape Speed- 12.84 ip s  

6. 1. 8 Operating Tempera tu re  Range - 
to opera te  over  a t empcra tu re  range f r o m  - l o o  C to  t 7 O o  C. 
flight t empera tu re  i s  expected to  r ema in  between Oo C and t55O C. 

the r e c o r d e r  sys t em is  designed 
In actual  

6. 2 Power  Requirements 

6. 2. 1 
t he  2400 cycle spacecraf t  supply. 
400 cycle  power source  while recording (planetary encounter).  
c ra f t  gyro power is  used during launch mode operation to  run the r eco rd  
motor .  

E lec t r ica l  power f o r  the r eco rde r  sys tem is der ived mainly f rom 
The r eco rd  motor  requi res  a special  

Space- 

6. 2. 2 2400 Cycle Power  

2400 cps,  100 volts peak-to-peak o r  
50  volts KMS squarewave: 

3 watts record  mode 
4 watts playback mode 
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6. 2. 3 400 Cycle 1-8  Power 

400 cps t 1 % ,  65 volts peak-to-peak o r  
32.5 volts RMS squarewave 

4.5 watts 
8 wat ts  motor  s t a r t  

6. 2.4 400 Cycle 3-PI Power {One phase only is used)  

400 cps t l % ,  66 volts peak-to-peak o r  
24 vo l t s  RMS c:astled wave 

0.2 watts s t n n d b v  
3.5 w<jlttb ~ ' ~ I L H C ~  rnodc 

6. 3 Mechanic.al Cha rac t e r i s i i c s  

6. 3. 1 Weight- 16. 81 lbs .  total  exclusive of cable  hdrnesa  

Subassembly 16A1 - 9.29 l b s  
Subchassis  16A2 - 1.74 

16A3 - 1.71 
16A4 - 2.28 
16A5 - 1.79 

6 .  3. 2 Volume- 
connectors ,  and mounting ears. 

481 cubic inches total exclusive of cable ha rness ,  

Subassembly 16A1 - 226 cubic inches 
Subchassis  16A2 - 59.5 

16A3 - 59.5 
16A4 - 76.5 
16A5 - 59.5 

7. 0 FUNCTIONAL DESCRIPTION 

7. 1 Launch Mode ( S e e  Figure  1) 

7.1.1 
at r eco rd  speed  although 1 1 0  actual recording takes  place.  
m o t o r  is  s t a r t e d  shor t ly  before  launch and continues running until a f t e r  
the  spacec raft s epa ra t e s  f roin the  Agena rocket. 
t ape  is  positioned automatically to the p rope r  point in  prepara t ion  fo r  
planet a r y enc ount e r . 

During the l aunch  phdse of the flight the tape t r anspor t  is operated 
The r e c o r d  

After separat ion the 
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1 .  L R r f e h  ing to the Lacfich Mode Functional Diagram, F igu re  1 ,  launch 
rnode ton t ro l  szgnzls applied to ;he rc-corder sys t em through the spacecraf t  
umbilical can se t  o r  r e s e t  the magzet ic  latching relay.  
gyro power is applied to the rt:carder system o r  not. 
position i s  obtained by nionitoring the  r e s i s t ance  appearing acrobs  the two 
umbi lical linc 3 .  

This is t r u e  whether 
Indication of re lay 

7 .  1. 3 If gyro power is appiicd to the r e c o r d t r  sys t em and the latching r e -  
l a y  is se t  by means  of d launch mode ON signal, the magnetic bias re lay  
will energize and s t a r t  the r eco rd  motor.  The tape i s  set  i n  motion when- 
ever  the r e c o r d  or  playback moto r s  a r e  running; the r eco rd  motor  always 
ove r r ides  the playback motor .  In launch mode operation the r eco rd  moto r  
dr ives  the tape at  the s a m e  speed as in r eco rd  mode (12.84 inches pe r  
second) ,  a l though acc . t . l c r~1~vn  to rjper'iting speed takes 1or1gt.r tinir in 
launch r-nude. A pulsit I> gr-nf r ' i ted 11)r ~ V C J ~  c c , ~ i i ~ ) l t t c .  s ( ~ f  the\ tdipc, b y  
the  auxi l iary end-of-tape (EOT) circui t  ds an  end-of- tape foil, spliced into 
the endless  loop, p a s s e s  over  the EOT sensor contacts. 

7 .  1 .4  When the  spacecraf t  separa tes  f r o m  the Agena rocket,  the EOT pulse 
i s  combined i n  an AND gate with the Agena separat ion signal. The AND 
r e s u l t  is applied through an OR gate and d r ive r  Liinplifier to the latching 
relay.  This pulse  r e s e t s  the latching re lay  which in  tu rn  de-energ izes  the, 
b ias  re lay ,  thereby removing power f r o m  the r eco rd  motor  and locking out 
the  launch mode circui t ry .  After the r eco rd  motor  and tape coast  to a stop, 
the EOT foil i s  positioned at d point approximately two and one-half fee t  b e -  
yond the r eco rd / r ep rodLce  head. 
to start the encounter r eco rd  sequence. 

This  Is the no rma l  tape position f r o m  which 

7. 1. 5 In the event that separdtioq f r o m  the Agena is  not clean and the sepa-  
ra t ion signal does not occur because of shorted connector pins o r  the l ike,  
the r e c o r d  motor  will continue running until the gyro power shuts down. 
sequent application of gyro power to the r eco rde r  sys t em will automatically 
r e s e t  the latching re lay  by means  of the delayed monopulse genera tor ,  thus 
locking out any  fur ther  action of the launch mode circui ts .  Should the above 
take  place,  the tape may  not bc positioned proper ly  for  planetary encounter,  
and recording and picture  capacity may  be reduced to a s  l o w  a s  ten pictures .  

Sub- 

7. 1 .  6 Launch mode operation o f  the r eco rde r  sys tem ove r r ides  e i ther  r e -  
c o r d  o r  reproduce modes ,  arid t o r  +*est purposes  the system may be safely 
opera ted  in th i s  manner .  A s  iong r t b  gyro power 1s present ,  launch mode O N  
f ind  O F F  signals applied to  the umbilical l ines  will resper t ively s t a r t  and stop 
the  r e (  o r d  motor. 
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7. 1 .  7 Telemet ry  indication Qf record  moto r  shut-down af te r  spacecraf t  
separat ion may be obtained by mo'nitoring gyro supply power consumption. 
To facil i tate tes t ing,  the signal developed a c r o s s  the record motor is 
brought out to the Operational Support Equipment (OSE) interface.  

Page  6 
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I - -  a - 
7. 2 Record Mode (See F igu res  2 through 5 )  

7. 2.1 Application of 2400 cps  power and single-phase 400 cps power p r i o r  
to encounter energizes  a l l  sections of the r e c o r d e r  s y s t e m  except those 
assoc ia ted  with the launch mode. 
proper ly ,  the r eco rde r  sys t em is ready to record  a t  l eas t  twenty picture  
sequences while making two complete p a s s e s  of the tape,  changing t r acks  
a f t e r  the first pas s  and returning to the initial t r a c k  af ter  the second pass .  
Response to  r eco rd  commands af ter  the EOT foil  p a s s e s  the sensor  contacts 
the  second time is inhibited. 

Assuming that the tape is positioned 

7.  2. 5 
e v e r  in the START position. 
t ion the relay to e i ther  s ta te .  
f o r  monitoring pu rposes  through the integrator  monitor  l ines  of the umbilical  
interface.  
f o r e  launch. 
the  r eco rd  moto r  would s t a r t  riinning immedia te ly  upon application of 400 cps 
power  before encounter.  The r eco rd  moto r  moni tor  is available a s  in launch 
mode operation. 

The s t a r t - s top  record  relay applies power to the record  motor  when- 
Control pu lses  f r o m  the DAS or OSE can posi-  
A second set  of contacts on the relay i s  u sed  

This is done t o  verify that the re lay  i s  in the STOP position be-  
Should the relay be left inadvertently i n  the START position, 

7. 2. 2 The r e c o r d e r  sys t em utilizes the frequency doubled method of e:- 
coding the tape. 
r eve r sa l  in each bit cell .  Tn this manner  the clock i s  contained in the data 
sequences.  
a flux r e v e r s a l  a lways occur s  at the boundaries of a bit cell.  
is a logical "one", a flux r eve r sa l  occu r s  also in the cen te r  of the bit cell.  
No r e v e r s a l  in the  center  of the cell indicates a logical "zero". 

This  code i s  a r r anged  so that t h e r e  is at  l eas t  one flux 

Refe r r ing  io  the He(-ord Signal W A V C  ~ o ~ r r i ? ,  F igur t .  L ,  note that 
If the data 

7. 2. 3 The absence  of a playback command signal f r o m  the D / E  conditions 
the  system for recording by applying power to the r eco rd  head dr ivers .  
(See the Record  Mode Functional Diagram,  F igu re  5. ) Thus whenever the 
r e c o r d e r  system is not operating in  the reproduce  mode,  it is in the r eco rd  
m o d e  and will r e c o r d  o r  e r a s e  the tape. Spot e r a s u r e  of the tape will occur 
while the tape is stat ionary if the playback command signal is removed. 

7. 2.4 Application of the DAS R Z  data pulses  and sync pulses  in the p r o p e r  
phase  relationship to an OR gate and flip-flop generates  the frequency doubled 
code. This  signal i s  fed to the non-re turn- to-zero  ( N R Z )  head d r i v e r s  which 
in combination with the r eco rd  heads magnet ize  the tape appropriately.  Note 
that  if data and sync pulses  a r e  not present ,  the tape will be biased continu- 
ously in one direct ion o r  the other ,  a condition which exis ts  between r eco rded  
p ic ture  sequences. The NRZ method of recording allows re - record ing  over  
old data o r  e r a s u r e  a s  the case may  be. Frequency  doubled code signals m a y  
be moni tored  at  th'e OSE during tes t .  

* 
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7. 2 Record Mode (See F i g u r e s  2 through 5 )  

7. 2.1 Application of 2400 cps  power and s ingle-phase 400 cps power p r i o r  
to encounter energizes  a l l  sections of the r e c o r d e r  sys t em except those  
assoc ia ted  with the launch mode. 
proper ly ,  the r e c o r d e r  sys t em i s  ready to r eco rd  at l ea s t  twenty p ic ture  
sequences while making two complete p a s s e s  of the tape,  changing t r acks  
a f t e r  the  f i r s t  pas s  and returning to  the initial t r ack  a f te r  the second pass .  
Response to  r eco rd  commands af ter  the EOT foil p a s s e s  the senso r  contacts 
t he  second t ime is  inhibited. 

Assuming that the tape is positioned 

7 .  2. 2 The r e c o r d e r  sys t em util izes the frequency doubled method of en- 
coding the tape. 
r eve r sa l  i n  each bit cell .  Tn this manner  the clock is  (-ontaincbd in the data  
acquences. Reie t - r lng  t u  t h e  itecorci Signal W ~ v t ~ i o r r n s  t;ig:lcrt* 2 ,  note that 
a f lux reversal always o c c u r 5  at t he  boundaries of a bit  cell. 
is a logical "one", a flux r eve r sa l  occu r s  also in the center  of the bit cell. 
No  r e v e r s a l  in the cen te r  of the cel l  indicates  a logical "zero". 

This  code i s  a r ranged  so that  t h e r e  is  a t  l eas t  one flux 

If the data 

7. 2. 3 The absence of a playback command signal f r o m  the P / E  conchtions 
the  sys t em f o r  recording by applying power to the r eco rd  head d r ive r s .  
(See the  Record Mode Functional Diagram, F igu re  5. ) Thus whenever the  
r e c o r d e r  sys t em is not operating in  the reproduce mode, i t  i s  in the r e c o r d  
mode and will  r e c o r d  o r  erase the tape. Spot e r a s u r e  of the tape will occu r  
while the tape is stat ionary if the playback command signal is removed, 

7. 2.4 Application of the  DAS RZ data pulses  and sync pulses  in  the  p r o p e r  
phase  relationship to  an OR gate and flip-flop genera tes  the frequency doubled 
code. Th i s  signal i s  fed to the non-re turn- to-zero  (NRZ) head d r i v e r s  which 
in  combination with the r eco rd  heads magnet ize  the tape appropriately.  Note 
that i f  data  and sync pulses  a r e  not present ,  the tape will be biased continu- 
ously in one direct ion o r  the other ,  a condition which ex is t s  between recorded  
p i c tu re  sequences.  The NRZ method of recordmg allows re - record ing  over  
old data o r  e r a s u r e  a s  the c a s e  may be. Frequency  doubled code signals m a y  
be monitored at  the OSE during test .  

7. 2. 5 
e v e r  in the START position. 
t ion the re lay  to e i ther  s ta te .  
f o r  monitoring purposes  through the integrator  monitor  l ines of the umbilical  
in te r face .  
f o r e  launch. 
the r e c o r d  motor  would s t a r t  running immediately upon appli.cation of 400 cps  
power  before encounter.  The record  motor  monitor  is available a s  in launch 
mode  operation. 

The s t a r t - s top  r eco rd  relay applies power to the r eco rd  motor  when- 
Control pu lses  f r o m  thc DAS or OSE can posi-  

A second set  of contacts on the relay is used  

This  is  done to verify that the re lay  i s  in the STOP position be-  
Should the re lay  be left inadvertently i n  the START posit ion,  

Page  8 
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?. 2. 6 During recordyng 
thc tape by the end-of - tape (EOT) circui t  ds the  end- o i - t a p e  foil  pasbe3 
over  the sensor  contacts.  
change and count-two 5ections 01 the r eco rde r  sys tem and e x t e r r r ~ l l y  t o  the  
DAS, D / E ,  and OSE. In a normal planetary encounter r e c o r d  sequence, 
the DAS ignores  the f i r s t  EOT p u l j e  and responds to the second L f  it occu r s  
between the  beginning of the nineteenth and the end of tht. twenty-se iond  
p ic ture  sequence. Tht DAS L~ rnechar l iz~d  to te rmina te  encounter r eco rd  
sequences upon rece ip t  of thc. second EOT o r  at the end o f  the twtn ty-  
second picture  1-f an EOT p d a e  hd,i cot been r f  c f ~ v e d .  
backed up by the count-two-and-stop section of the rc-cordcr.  
m e t r y  purposes ,  EOT pulses  r eg i s t e r  on an event courLter in the Data 
Encoder.  
mainly t o  index tht. tqpc~ tr;in,port t o  ih r .  bc>gJnn? rg  o l  !hf .  I o o p .  

a pu lse  I S  generated for t a ~ h  comp1t . t t  pafis of 

T h i 3  EOT pulse 13  appht:d m.ternally to the  t rack  

Thi3 fiuiction ~b 

F o r  tc\lc--  

The EOT signal is brought out to the OSE for t e s t  purposes ,  

7. 2.7 Track changes take place whenever the EO?' c i r c u t  gene ra t e s  a 
pulse. 
a r r a n g e d  in  a bi-s table  flip-ilop configuration. Track indication is brought 
out t o  the OSE for monitoring purposes.  An umbilical  t r a c k  step command 
is available as well ds a track step command f rorn the flight command sub- 
sy s tern. 

The track change circuit, incorpora tes  a magnetic la tch ing  r e l ay  

7. 2 . 8  End-of-tape puls'es also t r igger  the count-two-and-stop circuits of 
the recorder system. This  section functions automatically to issue1 a stop 
r e c o r d  command to the r eco rde r  clnd inhibit DAS s t a r t  record  commands 
upon receipt of the second EOT signal. 
first DAS start r e c o r d  command acting through a monopulse r e s e t  generator .  
F u r t h e r  reset of the counter is impossible  unless 2400 c p s  power is removed 
from the  sys tem.  Once two  EOT pulses  have reg is te red  on the counter,  i t  
inhibits r e c o r d  s t a r t  commands and has  no fu r the r  effect on the system. 

The counter 5s r e s e t  to Aero by the 

7. 2. 9 A typical  r e c o r d  sequence is delineated in F igu re  4 mt i t l ed  P i c t u r e  
Sequence Timing. Note that video data a r e  delayed af ter  rl  r eco rd  s t a r t  
command to  allow the tape to reach  p rope r  velocity before actucllly recording. 
The  tape  is e r a s e d  during this  delay and a l so  during coast -down af ter  a 
r e c o r d  stop command. 
m a n n e r  f o r  each picture  sequcncc. 
mi l l i seconds  before  data so that e r r o r s  a r e  minimized a s  thc 3ystem attains 
sync hr  on1 z ation during the r E pr odu c e mo de. 

Approximately six feet  of tnpe arch c r a s c d  in  this  
Sync pulses  (all z e r o s )  a r e  applied 8 

7. 2.10 
Encoun?er Sequence Timlng diagram, F igu re  3 .  Sufficient t ime Is allowed 
f o r  the tape t ranspor t  to comv completely to  r e s ?  between pictures .  T rack  
r h a v g e  will occur norm3liy during the eleventh picturc  a e q i i c ~ n c  t' and s torage  
capar!t.y wlll be reachcld during thc twenty-second sequcnrc.  

Pi.cturc2-s a r e  r eco rded  i n  two sequence f r a m e s  as  indicated in the 
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7.  3. 7 Each  complete p a s s  of thr. t ape  loop genera te5  a n  end-of - tdpe  pulse  
as the  EOT foil passes over s e n s o r  contacts .  As !n tht  record  mode,  the 
EOT pulse  is  applied ?o t hc  t rdck  change c*ircuit.i rind 1 3  *1;,o fc.d ou t  t o  an 
evept counter in  i.he Data  E n c n d k r .  IP addition, tht  EOT l > u l > c  1 2  brought  
out to  t h c  OSE. 

P a p t .  16 
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8 . 0  FUNCTI  ONAL INTERFACES 

8 .1  Launch Mode 

8.1.1 Spacecraf t  Gyro Power-  
used. Approximately 0 .2  watts is diss ipated in the t r a n s f o r m e r / r e c t i f i e r  

P h a s e  AB of a t h r e e  phase sou rce  is  

unit;  3 . 5  watts is used when the r eco rd  moto r  i s  running. 
su rge  may  approach 7 watts for  1 o r  2 seconds.  

Motor s tar t ing 

400 C ~ S  - 66. 670 duty cyc le  I 

Figure  11 ,  Gyro Power  

8. 1. 2 Umbilical Launch Mode Control- 
launch mode  latching r e l ay .  
feeding a small monitor  cu r ren t  through the solenoid and r e s i s t o r  combina- 
tion. 

pulses  applied to se t  o r  r e s e t  
A threshold detector m e a s u r e s  r e s i s t a n c e  by 

~ ~~~ 

Launch 

I 
RESET 

Signal Signal 0 

91 - - 90 n 
-, solenoid > 

4 

1 

I Latchi.Ag Relay 
F igu re  12 ,  Launch Mode Control 
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8. 1. 3 
effects of separat ion connector contact bounce during laxinch. 

Umbilical Agena Separation Signal- f i l ter ing used to minimize 
System com- 

mon fuzed to protect  f rom ground loop conditiona i f  iimbilical connector 
sho r t s .  

F igure  1 3 ,  Agena Separation Signal 

8. 1.4 OSE Record  Motor Monitor . 
ing a c r o s s  r eco rd  motor .  
tht, running t ime indicator a n d  re lay  in  the OSE. 

t r ans fo rmer  isoldted signal appea r .  
O p e r a t e >  Signal dl s tor t ion due to t r ans fo rmer .  

sts 1:  

c 
4 c i 10 K 5 

~ ~~ 

Flgurc  14. R e c o r d  Motor Monitor 
Page  21 
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8 -  2 Record Mode 

8. 2.1 
sys tem.  
In- rush  cu r ren t  on appircatiori of power l imi ted  to 1 - 1 / 2  t i m e s  the maximum 
lo ad cur ren t .  

Spacecraf t  2400 c p s  P o w e r -  main power b3urce  for the r eco rde r  
Power  consumption i n  t hc  r e c o r d  modt L S  ,ipproxirnat-cly 3 watts .  

2.200 c p s  

I c T / K  
Surge 

Limi te r  > 
T'fv7 

F i g u r e  15, 2400 cps  Power  

8. 2. 2 Spacecraf t  400 cps Single  P h a s e  P o w e r -  
during encounter phase.  
r e c o r d  motor  is  running synrhronously,  8 wat ts  during s tar t ing surge .  

operatras r eco rd  m o t o r  
Approximately 4.5 watts is  consiwned when the  

0 I 

I A 
I r' -/ St 3p 

Record  1 Motor 

F i g a r e  16 ,  400 c p s  Power 
Page 2 2  
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8. 2. 3 DAS KZ Data and Bit  Sync- encoun te r  datd arid sy r i c  s igna ls ,  t r a n s -  
f o r m e r  coupled f rom the Data Automation Subsystem. 

Sync 

7- 
-6 

Figure  1 7 ,  DAS Data and Sync 

8. 2. 4 DAS Start R e c v r d  Command- energizes  r eco rd - s t a r t - s top  re lay  
to ini t ia te  a r eco rd  sequence. 

I +6 t 6  -6 t6 



8. 2. 5 
rc lay  to te rmina te  a r e c o r d  sequence. 

DAS Stop Record Command- de-energ izes  the r eco rd  start s top 

+ 1  

/ 

I 
- 0 . 5  - 6  

Figure 19, DAS Stop Command 

8. 2. 6 OSE Start Record  Command- 
f o r  tes t  purposes ,  

energ izes  r e c o r d  start stop re lay  

3-10 mS Modified I / P  Switch 

* 

Figure  2 0 ,  OSE Star t /Stop Commands 

8 .  2. 7 OSE Stop Record  Command-  
lay f o r  t e s t  purposes .  
Record  S ta r t  Command; s e e  Figure 20. 

de-energ izes  r eco rd  s t a r t  stop r e -  
Interface is the same type as  that used  f o r  OSE 

Page 24 



t 
8 .  2. 8 UmbilicalIntc-gi-itor h L ~ c i t o r -  111 r e c o r d  mode,  indicates whether 
the  r e c o r d  s t a r t  atop r e l a y  L b  jn thc- stclr? o r  stop pt>altioIl. 

----_-.-- 

t Z O  
I 

r---t 

Start  

----l 

0 

-re 21: Integrator Monitor 

8 .  2. 9 OSE Frequency Doubled Record Monitor- 
mine proper conversion from R Z  to the frequency doubled code and to ascer- 

niocitor point to deter- 

tain the presenc-e of data i n p u t 3  to the recorder  system dilriiig t e s t .  

\Tote capacitive loading  rLffecc. ts  

r 
+ b  

8 .  25 K 5 I 

Page 2 5  
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r t6 

t6 
41 

8 . 2 5  K 8 . 2 5  

t - 
3!. t )  K -- 

a 
K 

F iea re  2 3 ,  T r a c k  Indicator 

8 .  2.12 D / E  Pldyback Cornrrisr,ci- 
recorder  system. 

con t ro l s  thc operational mode of the 
S ~ P  Figii: e 32 !or wt.f ,rfacc dragram. 

8 .  2. 13 OSE P1ayh;th Mct.>r OhT- ni : t ' ra tes playbdr-k r e l ay ,  indicator 
l i gh t s ,  and elapsed t:mt 1r i ( .? (  7 !n tht OSE f o r  t -est  purposes .  F i g u r e  33 
defines the in?er!:3c<e C I T C  b ~ t .  

Page  26 
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Figure  24, D / E  End-of-Tape 

8. 2.15 DAS End-of-Tape-  
tion Subsystem to t e rmina te  the encounter recording sequences. 

end-of-tape signals sent to the Data Automa- 

P a g e  27 

L 
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8. 2.16 OSE End-of-Tape- 
OSE when i t  i s  des i r ed  to index the tape loop to  the beginning position. 

opera tes  the automatic stop c i rcu i t s  of the 

+6 

F i g u r e  26, OSE End-of-Tape 

, 
8. 2.17 Umbilical T r a c k  Step Command- enables  verification and t e s t  
of both t r a c k s  of the r e c o r d e r  sys tem without the necess i ty  of completing 
an  en t i r e  pass of the tape loop. 

F igu re  27, Umbilical T r a c k  Step 

8. 2.18 
to allow changing t r a c k s  while reproducing data a f te r  planetary encounter.  
It would not normally be  used during encounter recording sequences.  See 
F i g u r e  34 for  interface.  

Flight Command Track  Step- The function of this  command is 

Page 28 
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8. 3 ReDroduce Mode 

8. 3.1 Spacecraf t  2400 cps  Power'- 
t ed  in  the r e c o r d  mode functional interface.  
ra ted  in the f o r m  of an adjustable 4-6 volts supply f o r  the playback motor  d r i v e  
amplif ier .  
F igu re  15 f o r  interface diagram. 

This  i s  the s a m e  power supply indica- 
An additional function is incorpo- 

Approximately 4 watts is  consumed in the reproduce mode. See 

8. 3. 2 OSE Playback Amplifier Monitor- 
signal out of the main  amplif ier  is brought t o  the OSE through a special  i n t e r -  
facing amplifier.  

F o r  t e s t  purposes  the  playback 

See F igu re  28 for signal waveform. 

1 0 I 0 I o  I I o  
t6.5 

- t2.5 

-1.5 

$20 

- -  

F i g u r e  28, Playback Amplifier Monitor 
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8. 3 .  3 D / E  Data Output - 
produce mode operation. 

NRZ data  fed to the data encoder during r e -  
A typical signal waveform is depicted in F igu re  

t 6  

t 6  

6.98 K 
3.65 K 

- -  

1.65 K 

-----<( 

I o 1  0 1 0  I 1  l o 1  1 I 

0 

29. 

F i g u r e  29, D / E  Data Output 

8. 3.4 OSE Data Output- 
availsable at the OSE for  t e s t  purposes .  
type used for the D / E  data output shown in F igure  29 although the  output 
s ignal  i s  of the opposite phase.  

Data output f r o m  the r eco rde r  s y s t e m  is made 
The interface circui t  i s  the sarne 
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8 .  3. 5 Bit  sync  pulses  from the data encoder  
a r e  used a s  a r e fe rence  by ?he r eco rde r  s y s t e m  while reproducing the dat.z. 

D / E  Mas te r  Bit Sync Input- 

t 6  

t6 
8.25 K 

3.01 K 1 2oKt! 2 0 K  1- - -  

- b  

F i g u r e  30, D / E  Bit  Sync Input. 

8. 3. 6 Umbilical  Integrator  Monitor- Gated in tegra tor  s ignals  a r e  
brought out through the spacecraf t  umbil ical  a s  a m e a n s  of evaluating the 
r e c o r d e r  s y s t e m  per formance  after installation o f  the  spacecraf t  in the  
c a r r i e r  rocket .  The signal waveform i s  shown in  F i g u r e  31. 

t15 
t10 

L 

0 1 . 2  pps 

Figure  31, Integrdtor Monitor Page 31 
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8. 3. 7 OSE Track  Indicator- 
function in the reproduce mode a s  in  the r e c o r d  mode. 
interface.  

The t r ack  indicator l ine p e r f o r m s  the sdme 
See F i g u r e  23 for  the 

8. 3 .  8 
counter in  the Data Encoder Subsystem as  in  the r eco rd  mode,  
depicts the interface.  

D / E  End-of-Tape - End-of-tape signals a r e  coupled to the event 
F igu re  24 

8. 3. 9 OSE End-of-Tape- 
purposes  although no function i s  pe r fo rmed  when operating in  the reproduce 
mode. 

This signal is available at the OSE for  t e s t  

See F igu re  26 for  interface diagram. 

8. 3. 10 D / E  Playback Command- 
f i e r  and disables  r eco rd  c i rcu i t s  a s  noted in  the r e c o r d  mode  operatiorial  de-  
s c r ip  t ion. 

enables the playback moto r  power ampli-  

t6 P1 aybac k t6 
I 

t6 t6 

o r d  

System Common 
Re co rde r 

System Common 

-6  
t 8.25 

- 

~~~ ~ 

F i g u r e  32, D / E  Plavback Command 

f 
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8. 3. 11 OSE Playback Motor On Signal- opera tes  a re lay ,  ind ica tor  light, 
and running time m e t e r  in  the OSE. 

31.6 K 

6 

ON OFF 

Figure 33 , OSE Playback Motor On 

8. 3.12 Umbilical Track Step Command- 
in r e c o r d m o d e .  See F i g u r e  27. 

8. 3 . 1 3  Flight Command T r a c k  Step- 
the o ther  when reproducing data after planetary encounter. 

p e r f o r m s  the s a m e  function as 

allows changing f rom one t r ack  to 

t-6.5 

0 

t 6  +20  'It 100 mS 

I 1 I /S  Swit.ch 

0. 
Fi urc. 31 Flight Command Track  Step 
L.,---L ___ Page 3 3  
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8. 3. 14 
Data Encoder f r o m  Mode 4 to Mode 1 when operating over  e r a s e d  tape be-  

Mode 4 -1  Logic Signal- data detector output signal;  switches 

tween picture  sequences.  

t 6  
I 

t 6  

F i g u r e  35, Mode 4-1 Logic Output 

9 . 0  OTHER INTERFACES 

9.1 Monitor points for  the var ious 2400 cps power supplies have been 
brought out to the OSE for  t e s t  purposes .  No specific functional requi re -  
men t  is attached to these interfaces .  They are  included as a means  of 
evaluating power  supply per formance  and to  faci l i ta te  adjustment. of the 
playback moto r  dr ive  amplif ier  supply voltage. 

20 K 
t 2 0  VDC -< < - * - -  t 2 0  V regulated 

-20 VDC --< <-'VVbi, - 2 0  V regulated 

tl% - 20 K 

20 K 
t l% - 

+4 - 6  VDC--( <--%A&-~ t 4 - 6 V  regulated & 
adjust able 

Common -< f( OSE s y s t e m  common 

F igure  36, P o w e r  Supply Monitors 
Page 34 
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9. 2 Tempera tu re  Transduce r -  tape t r a n s p o r t  main  plate t empera tu re  
indication fed to  Data Encoder  Subsystem fo r  t e l eme t ry  purposes .  

IC 

500 ohms @ 7 5 O F  

F igu re  3 7 ,  TemDerature  Transduce r  

9. 3 P r e s s u r e  T r a n s d u c e r -  tape t r a n s p o r t  ca se  p r e s s u r e  indication 
t e l eme te red  by  the  Data Encoder  Subsystem. 

<- 
t3 

Semiconductor 
Switch 

RL 

F igure  38, P r e s  su re  Transduce r  
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10. 0 TEST POINTS 

10. 1 In o r d e r  to deterinirle the location of 
maly  a number of c r i t i ca l  t e s t  points have been made  hva i ld t j l t :  on the v a r i -  
ous  subchassis .  
capacitance,  high impedance, differential ' s ~ u p e .  

malfunction (jr opers t l r lg  ano- 

'These t e s t  points should be connected to  only with a low 

10. 2 Subchassis 16AZ 'Test Poin ts  

10, 2 . 1  
detector  section of r eco rde r  system. Reproduces recordc.d frc>queilcy doubled 
code waveform. 

Frequency Doubled Code Wdvcfurm T P -  1 /16A2-. output of peak 

L 

TP-2/16A2 

F igure  39,  T P -  1 /TP-  2 /  16A2 

10. 2. 2 F r c  uericy Doubled Code W a v e f o r m  TP-2/16Ai- same as TP-l/16A2 
except 180 out of phase.  

.&---- - 

10. 2. 3 Differentiator W a v e f o r m  'I'P- 3/16A2 
sect ion of the r eco rde r .  
back amplif ier  output waveform. 

pa r t  tii tlitl pedk detection 
Signal observed is  the der ivat ive of the main play-  
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10. 2.4 One's Gate Waveform TP-4/16A2- A one-shot pulse generated 
whenever a logic "one" o c c u r s  while reproducing data. Triggering takes  
place on the center  t ransi t ion of a bit cell.  

I I 
I I 

n - Frequency  
Doubled 

Code 

One ' s  Gate 
TP-.4/16A2 

F igure  a. TP-4/16A2 

10. 2. 5 Mode 4 - 1  Logic Signal TP-5/16A2- 
face h e .  See p a r a g r a p h  8.3.14 for details .  

point identical to D / E  in t e r -  

10.2.6 Slaved Input to P h a s e  Comparator  T P - 6 /  16A2- divided slaved 
bit sync f r o m  sync separa tor .  
f o r m .  

Note phase relationship to integrator  wave-  

Int e g r a t  o r 
Waveform 

I I 

I ! 
I I 

I 3 : 4  ra t io  I 
I 

I I 

1 d + 5  0 I-- TP-6116A2 

Figu're 4.2, TP-6/16A2 
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10.2.7 Slaved Bit Sync Signal TP-7/16A2-  
quency doubled code. Triggering occurs  on boundary t rans i t ions  of a bit 

bit sync separa ted  f r o m  fre-  

cell. 

Frequency  
Doubled 

Code 

10. 2 .8  Refe rence  Input t o  P h a s e  Compara tor  TP-8/16A2- 
bit  sync f r o m  Data Encoder. Note phase  relationship to  integrator  waveform. 

divided m a s t e r  

In tegra tor  
Waveform 

I 1 
I I 
I I 
I I 
I I 

t6 90 mS fl L T P - 8 1 1 6 A 2  

0 
1 1 1 1 1 1 1 1  

. 
Figure  44, TP-8 /16A2  
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10. 2. 9 Differentiator and Fullwave Rect i f ier  Output TP-9/16A2- 
Frequency Doubled-to-NRZ Converter.  P u l s e  occur s  for  every  t ransi t ion 
of the frequency doubled code. 

pa r t  of 

, 

- -  I - - Frequency 
Doubled 

d - - .  Code 

TP-9116A2 

t 6  \i-\ 50-100 US 

> J - 0  

Figure  45, TP-9/16A2 

10. 3 Subchassis 16A3 Test Points 

10. 3 . 1  This point provides a means  
fo r  external ly  varying the frequency of the VCO by applying an  adjustable 
voltage sou rce  which ove r r ides  the in tegra tor  control  signal. 
(asynchronous)  operat ion of the r eco rde r  sys t em is thus possible fo r  t e s t  
purposes .  
applying a dc potential between 3.8 and 7.6 volts. 
the signal appearing at  this  point i s  a reduced amplitude vers ion of the 
in tegra tor  waveform. 

VCO Input Waveform TP-l /16A3- 

Open loop 

A VCO frequency between 1360 and 1660 cps can be achieved by 
During nbrmal  operation 

F i g u r e  46, T P - l / 1 6 A 3  
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10. 3. 2 VCO Output Waveform TP-2/16A3- 
controlled osc i l la tor .  

output pulses  f r o m  the voltage 
Frequency v a r i e s  as  integrator  waveform varies .  

F i g u r e  47, TP-2/16A3 

10. 3 . 3 .  Track 2 Record Head Return TP-3/16A3- 
is  applied to  r e c o r d  head and allows rough approximation of head cu r ren t  
balance. 

indicates  when power 

+19 r 1 1 1  1 I I I 
1 I '  I I 

0 -J 
OFF O N  

IK proportional to  --eat 
c u r  rent imbalance 

F igu re  48, TP-3/16A3 

10. 3.4 T r a c k  1 Record  Head Return T P -  4/16A3- similar to  Track  2 
Record  Head Return TP-3/16A3. See F i g u r e  48 above. 

10. 3. 5 
to m o t o r  d r ive  amplifier.  

Playback Motor Drive Signal TP-5/16A3- phase 1 logic signal 
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10. 3.6 Playback Motor Drive Signal TP-6116A3- phase  2 logic signal to 
I. mo to r  dr ive  amplifier.  

---c( }- 90° phase shift 

10.4 Subchassis 16A4 Test Points .  

10.4. 1 
See F i g u r e  36. 

+20 Volt Monitor TP-I/ 16A4- identical  point to OSE interface.  

10.4. 2 
See F i g u r e  36. 

-20  Volt Monitor TP-2/16A4- identical  point to  OSE interface.  

10.4. 3 +6 V o l t  Monitor TP-3/16A4- 
See F i g u r e  36. 

identical  point to OSE interface.  

10.4.4 -6 Volt Monitor TP-4/16A4- identical  point to  OSE interface.  
See F i g u r e  36. 

10.4. 5 Recorde r  System Common TP-5/16A4- e lec t r ica l  common of 
sys t em.  
t e s t  point waveforms. 

This point m a y  be used a s  a reference  for  observing all other  

10. 5 Subchassis  16A5 T e s t  Points 

10. 5. 1 
output pulse  applied t o  fl ip-flop for code conversion. 

R Z  to Frequency Doubled Code Waveform TP-l/16A5- OR gate 
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+ 6  0 m--u 
Frequency 
Doubled 

Code 

r r T P - 1 / 16A5 r 4 +hs 

F'iqure 50, TP- l I l6AS 

10.5.2 Launch Mode Auxiliary Supply +6 TP-2 / lbA5-  auxi l iary supply 
output monitor ing point. 
this supply is not well regulated. 
volts when in a Launch Mode SET condition. 
voltage will r i s e  to between 6.7 and 7.5 volts. 

Be cause of its l imi ted  functional requi rements ,  
Level should fa l l  between 5.5 and 6.5 

During standby o r  RESET, 

10. 5 . 3  Launch Mode Auxiliary Supply -6  TP-3/16A5- 
but i s  mainly  subject t o  l ine r a the r  than load var ia t ions.  
m a i n  between 6.0 and 7.0 volts.  

not well regulated 
Level should re -  

c 
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